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Introduction
In the United States, starting from the 1980s, the gap between the wages of skilled workers with higher education and the wages of unskilled workers with less education has been growing. In Latin America, this trend of a widening gap is also likely to be encountered, especially in the countries that enacted trade liberalization, such as Mexico in the late 1980s. The question, then, is how does trade liberalization affect the wage gap? Should we blame trade for the growing wage gap? These questions lead to the question that is addressed in this paper: the link between trade and wages through the Stolper-Samuelson effect.
Based on the Stolper-Samuelson theorem in the Heckscher-Ohlin (H-O) model, the rising gap could be partially caused by a change in the relative prices of goods. This change is influenced by changes in prices in the world market. If a country is open to international trade, the price change in the domestic market is affected by the price change in the world market.
Therefore, the rising gap can surely be related to trade openness through goods prices.
Considering the fact that, in the United States and in Latin America, the ratio of the numbers of skilled workers to unskilled workers rises in the same period, the supply side is not likely to contribute to the rising wage gap between skilled workers and unskilled workers. The possible causes are instead on the demand side, such as technology and trade, as pointed out previously in the literature on the wage gap (Bound and Johnson, 1992; Katz and Murphy, 1992; Robbins, 1996; and Wood, 1997) .
Moreover, the performance of the gap between the wages of skilled workers and the wages of unskilled workers is different by industry and country. In Mexico and Venezuela, this gap has closed between the 1980s and the 1990s in most traded industries, whereas in Bolivia the gap has widened (Graph 1). This raises the question of how these gaps are related to trade openness.
In this paper, wage data sets of different types of workers from household surveys in several Latin American countries are used to investigate the effects of international prices on wages. By decomposing wage changes over time into those that can be attributed to changes in various demographic variables and those that cannot, the otherwise unexplained wage changes can be correlated with international price changes in the industries of employment. The Stolper- Samuelson theorem predicts that changes in wages are related to the various price changes in industries. Moreover, the unexplained wage changes are not the same in all industries. Some industries could have more significant drops in prices over the same period than others because of, for example, changes in trade policy.
The next interesting question would be in what direction the relative price would move the relative wage. This depends on the versions of the Stolper-Samuelson theorem (Deardorff and Stern, 1994) . The Heckscher-Ohlin (H-O) trade model in its simple Stolper-Samuelson and Specific-Factors versions makes opposite predictions about this correlation for certain types of workers, who are considered as specific factors. The simple Stolper-Samuelson theorem in the 2 x 2 model concludes that the relative wages and also the real wages of skilled workers throughout the economy should rise when the prices of skilled worker-intensive industries increase, and the real wages of the opposite factor, unskilled workers, should drop. However, the Specific-Factor model predicts that the specific factor, say skilled workers, in a certain industry always gains when the price in that industry rises, even if this industry is unskilled workerintensive.
The evidence that may allow one to distinguish empirically between these two versions of the H-O model using micro data sets from several Latin American countries will be provided below. In the next section, previous developments regarding the Stolper-Samuelson theorem are reviewed, followed by Section 3, which presents the model used in later estimation. Then, Section 4 explains estimation methods in detail, with four small subsections: data, estimation of labor types, the method of estimation, and additional estimation. Section 5 presents results.
Finally, the conclusion summarizes the results, with prospects for future analysis and policy.
Previous Studies
This section reviews the theoretical development of the Stolper-Samuelson theorem, followed by some studies with empirical evidence revisited.
The Stolper-Samuelson theorem, which clarifies the relationship between factor prices and goods prices, has several versions (Deardorff, 1994) : general version, restrictive version, essential version, strong version, and friends and enemies version. All of these versions assume that all factors are mobile across production sectors. This theorem originated in the 2 x 2 model with two factors and two sectors. In this model, the relative price of a certain factor, 1, increases when the goods price in the sector that uses this factor intensively rises relative to the goods price in the other sector. However, as questioned later by Jones (1971) and developed by others including Mayer (1974) and Neary (1978) , this result does not hold when at least one factor is not mobile across sectors. In the 3 x 2 model with three factors-two factors that are specific to each of two sectors and one mobile factor-it is shown that the relative factor price of the specific factor will increase when the relative price in its industry rises even if the industry uses other factors intensively. This is the major distinction between the Specific-Factors version and the original Stolper-Samuelson version.
The wages of skilled workers relative to those of unskilled workers have increased, especially starting from the early 1980s in the United States, and this phenomenon has been extensively analyzed. In the developing countries, the same trend seems to apply, although the empirical evidence ascertaining the cause is not ample.
1 Furthermore, the analyses that investigate the relation between relative wages and prices are few, both for developed countries and for developing countries.
There is an enormous volume of studies in the labor economics literature that explore the wage gaps among different types of workers separated by their education in order to find the cause of these gaps in the labor market and in the international market. The wages of skilled workers relative to the wages of unskilled workers are related to differences in technology, trade openness, and the change in supply of workers with different skills (Katz and Murphy, 1992; Bound and Johnson, 1992; and Murphy and Welch, 1992) . However, these studies did not examine the Stolper-Samuelson effect directly, as pointed out in Deardorff and Hakura (1994) .
In the trade literature, the Stolper-Samuelson effect has been investigated empirically in order to explain the difference in the wage gap across industries (Magee, 1980; Gaston and Trefler, 1994; Leamer, 1996; and Harrigan, 1998) . Three simple tests of the Stolper-Samuelson theorem conducted in Magee (1980) use data on lobbyists for each of two factors, labor and capital. He calculates the probability of having lobbyists who support either protection or free trade for each factor and tests the Stolper-Samuelson theorem against the theory of Cairnes. In the theory of Cairnes, both factors are specific to their own sectors. The results favor the theory by Cairnes. Gaston and Trefler (1994) use the CPS (Current Population Survey) in 1983 and data on trade restrictions such as tariffs and nontariff barriers by industry, and examine how the difference in trade protection is related to the difference in wages across industries. They find that tariffs tend to have large negative effects on wages, while nontariff barriers do not have significant effects. Leamer (1996) investigates the direct link between factor prices and commodity prices using industry data in the United States and NBER Productivity data. The data on prices are production prices in the domestic market. He finds that a net real increase in income of each factor due to the price change is from 1.35% to -7.24% depending on the factor-capital, production workers, and non-production workers-in the period of 1960 -1990 . Harrigan (1998 uses the time series data set of the CPS and the data on relative import prices of the three major import groups. He finds that relative factor prices are partly related to relative factor supplies and relative final commodity prices. He discovers a small but significant effect of oil import prices on wages of workers in three different skill categories, which varies from 3.5%
to 4%. In addition, he concludes that increases in the import prices of other import groups have different effects on the wages of workers in different skill categories. For example, the price of Imports 1 (Food and Beverages, Industrial Supplies, and Services) increases the wages of workers without completed high school education and decreases the wages of workers who completed high school. The price of Imports 2 (Capital Goods, Consumer Goods, and Autos) has the completely opposite effect on the wages of these workers.
In this paper, the Stolper-Samuelson theorem is reexamined, using micro data sets, the household surveys of several Latin American countries. Moreover, the test between two versions -the original Stolper-Samuelson version and the Specific-Factors version of this theorem, which provide opposite predictions regarding the movement of wages caused by changes in commodity prices-is conducted using wages and international prices. 
Model
The Stolper-Samuelson theorem explains the relationship between the movements of goods prices and factor prices. However, two main streams of the same theorem give opposite predictions for the relation between goods and factor prices for some factor-industry pairs. This paper investigates which of these two versions is more applicable to the observed price 1 There are some studies that analyze the relative wage of workers with different years of schooling in Latin America and some Southeast Asian countries (Robbins,1994 and and Wood,1997) .
movements. In order to clarify the difference between these two versions of the StolperSamuelson theorem and to derive a testable formula later, in this section the models with two factors in a two-good world are analyzed. These two factors are more specifically, in this paper, different types of labor that are defined using the information provided in the household surveys in the next section.
The differences in characteristics between two factors are the key to distinguishing the On the other hand, the Specific-Factors version, as its name implies, allows immobility of some factors. This paper deals with two factors in the two-good world.
First, the Specific-Factors version is considered. Then, the difference between the Specific-Factors version and the original Stolper-Samuelson version is described.
The Specific-Factors version is explained in a 3 x 2 model, following Jones (1971) . There are three factors: one mobile factor and two specific factors which are not mobile across sectors.
In the following analyses, two different types of workers are examined: skilled and unskilled workers. Both educated workers and experienced workers are examined as skilled workers.
Skilled workers in this paper are defined as the specific factor and unskilled workers as the mobile factor. The reason for this specification is described in the next section. Therefore, u that stands for the unskilled and s that stands for the skilled are used to indicate the mobile factor and the specific factor respectively. There are two sectors: sectors 1 and 2. Then, there is a relation between commodity prices and factor prices as follows:
where a subscript s stands for a specific factor in each sector and a subscript u stands for a mobile factor. P is a commodity price, and V is factor usage per unit in each sector, and W is factor price. There is another relationship among endowments of factors that is required to derive the relationship between commodity prices and wages later on:
where X is output of each sector and I is endowment of each factor. (1), (2) and equation (3) together yields the following relationship between changes in commodity prices and changes in factor prices:
where E is the factor share of each factor in each producing sector. H represents the fraction of the mobile factor that is used in each sector and σ is the elasticity of substitution between the mobile factor and the specific factor in each sector. Holding relative factor endowment constant, the effect of changes in commodity prices on changes in factor prices is, based on Jones (1971): (7) predicts that an increase in the commodity price of good 1 raises the factor price of its specific factor. However, the factor price of the mobile factor does not increase as much as the price of commodity 1.
Furthermore, the changes in the relative wages of the specific factor in sector 1 become: 
A similar relationship holds for the changes in the relative factor prices of the specific factor in sector 2. Therefore, the changes in the factor prices of the specific factor relative to the changes in the factor prices of the mobile factor are positively correlated with the price changes of the commodity for which each specific factor is used.
Now the original Stolper-Samuelson version is described in the 2 x 2 model, following Jones (1965) . As before, the relationship between the changes in commodity prices and the changes in factor prices is expressed as:
The difference is that here there is a single wage for skilled labor, which has been the specific factor before, in both industries. In this case, there are only two factors in the model, and they are both mobile across sectors and are identified by s and u. Solving this system, we get:
where
In order to determine the signs of these effects of commodity prices on factor prices, we need to know the relative factor intensities of the sectors. We assume throughout that commodity 1 uses factor s intensively. In that case, ∆ is positive. Therefore, when the price of commodity 1 increases, the factor price of skilled labor, which was the specific factor in the other model, uses because it is used intensively in the production of commodity 1. On the other hand, an increase in price of commodity 2 decreases the factor price of skilled labor there, even though it was the specific factor in the other model. Now we are ready to compare these two versions of the Stolper-Samuelson theorem and clarify the difference in the predictions. The following box is used in order to observe the different effects of the changes in commodity prices on the changes in wages: 
Empirical Method
In order to distinguish empirically between the predictions of the original Stolper-Samuelson (SS) and Specific-Factors (SF) versions in the upper-right-hand cell in Table 1 , we need the following: 1) data on wage changes for different types of labor; 2) international price changes for the industries in which those workers are employed; 3) some way to distinguish specific from non-specific factors; and 4) measures of the intensities of these factors by industry. Once we have all these, we can focus our attention on specific factors in industries where they are not the intensively-used factor, and then use regressions to determine whether wages and prices are related positively, as in the SF prediction, or negatively, as in the SS prediction. Our household survey data of several Latin American countries include comparable labor market and demographic variables for two years about ten years apart. These variables will be used to infer the portions of wage changes that are not simply the result of shifting demographics. The survey data also include the industry of employment, which can be matched to international prices or unit value data.
Central to this approach is the ability to distinguish specific from non-specific factors.
Since we have data only on workers with various characteristics, we will base our analysis on the assumption that some workers are more industry-specific than others, depending either on their level of education or on their years of experience in the industry. Our assumption is that education provides skills that are specific to industries when skilled workers are considered as a specific factor. When experienced workers are defined as a specific factor, workers are presumed to acquire industry-specific skills with experience. These two alternative assumptions will therefore be used to divide workers into two labor categories, the specific factor and the mobile factor, with the former taken to be industry specific and less mobile. Once the factors are defined in this way, industries will be classified by their intensities of use of these factors using the employment ratio of these factors.
Data
The data consist of household surveys from Latin American countries at two points in time, one in the 1980s and the other in 1994 or 1995, depending on the country. The difference between these two points is about ten years on average. These data sets contain demographic and labor market characteristics for each individual. These characteristics include gender, age, location, hourly wages, which sector (rama de actividad) individuals work for, whether these individuals are self-employed or not, whether these individuals are part-time workers or not, years of schooling, and occupation (in one or two digits). All of the household surveys are collected by the Inter-American Development Bank for a larger project in which the author is involved.
The method used in this paper requires fine categories of industries, at least the 2 or 3 digit level, so that there are enough observations of industries to examine the correlations between changes in international prices and changes in wages. The household surveys that satisfy this condition are Chilean, Bolivian, Mexican, Peruvian, and Venezuelan. Considering the comparability across time and the availability of international prices with sufficient quality, Bolivia, Mexico, and Venezuela are analyzed in this paper.
The workers in the data set who are studied in this paper are dependent workers 2 between the ages of 15 and 65 who declared themselves as employed and reported positive labor income.
The data on commodity prices, or unit values which we observe as approximations to commodity prices. 5 All of the unit-value indexes are weighted by trade volume in order to take into account any change in the composition of goods.
The unit values are reported at the 4 or 5 digit SITC (Standard International Trade Classification) level and hourly wages are available at the 2 or 3 digit ISIC (International Standard Industrial Classification) level. The concordance between these two codes is constructed, basically following the method developed in Maskus (1991) and also utilizing the concordance published by OECD (Organization for Economic Cooperation and Development), which is made available by Jon Haveman.
The disaggregated unit values (hereafter referred to as international prices, export prices, and import prices) are aggregated so that they would match the categories of wages. For Bolivia and Mexico, where wages are available only at the 2 digit ISIC level, the export and import prices at the 3 digit ISIC level are averaged using either export or import share within the 2 digit ISIC industries as weights. Therefore, at the 2 digit level, because of this aggregation, both import and export prices are observed. Additionally, within industries, the composition of products at the 3 digit level changes over time. The trade shares that are used in this paper as weights are those in the base year 1990. Export share is used for export prices and import share is used for import prices. Products whose international prices are observed only in one year are added only for that year, using these weights. All export prices and import prices are Laspyres indexes that use the quantity traded in the base year 1990. All prices are valued in the 1990 U.S.
dollars.
All industries are divided into three groups: export industries, import industries, and industries that have both exports and imports. An index, equal to the difference between exports and imports divided by the sum of exports and imports, is used to determine the trade category into which each industry falls. Specifically, if the value of this index is greater than or equal to 0.5, an industry is classified as an export industry and if it is smaller than or equal to -0.5, this industry is categorized as an import industry. Industries with a value between -0.5 and 0.5 are defined as having two-way trade. For an industry with two-way trade, if export surpasses import, then export prices minus import prices, both weighted, are used as international prices. 6 Export prices should influence the international prices of this two-way trade industry more than import prices when exports dominate imports. However, using only export prices may not capture the effect from import prices. Therefore, as net export prices, weighted export prices after import prices are subtracted are used. If the opposite is true, then import prices minus export prices as net import prices are used. In other cases, only either the import price or the export price is used depending on the trade category.
The producer price index is used to adjust for inflation and the consumer price index is used to deflate wages.
Estimation of Labor Types
As stated previously, in order to distinguish empirically between the SS and the SF predictions of the correlation between wage changes and price changes, we need to specify who are the specific factors within each industry. The specific factor is the factor that is not mobile across industries.
According to human-capital theory, workers who are paid highly in their current jobs are in general less likely to change jobs (Parsons,1977 and Flinn, 1986) . Workers who are paid poorly and can find better-paying jobs elsewhere tend to change their jobs easily, because the cost of changing jobs is offset by the gain from changing jobs.
All workers are paid differently according to their various characteristics, such as age, gender, years of schooling, years of experience, region, and so on. Among these characteristics, the difference in wages of workers is mostly explained by two factors: the difference in years of schooling and the difference in years of experience. Workers are paid more when they are more educated and/or they have more experience. Therefore, when workers have more education and/or have more experience, they tend to stay on their jobs. There is some evidence for this prediction.
indexes. Hethen compared the import-demand elasticity estimates based on these two indexes. He concluded that the results obtained from using these two different indexes are similar.
The more experience workers have, the less likely they are to change jobs, because the cost of changing jobs becomes higher and also the quality of matching characteristics between employers and employees becomes higher (Jovanovic, 1979; Flinn, 1986; and Topel and Ward, 1992) . The skill that a firm demands of workers tends to match with the skill that experienced workers have.
In the case of educated workers, they are assumed to acquire some industry-specific skills at school before they enter the labor market. These skills are highly valued in certain industries but not in others. For example, business-school students are of value in financially related industries but of no value or less value in the agricultural industry.
In the following analyses, all workers are divided into two categories, the specific factor and the mobile factor, based on the two standards: years of schooling and years of experience.
In the 1980s in the Latin American countries, wages were almost double for workers (urban males between the ages of 18 and 65) who have completed primary school, when they are compared with those who did not finish primary school, according to studies based on the household surveys. 7 However, the fact that the size of the difference in wages is one and a half times higher when workers complete primary school is found only in the 1990s. On the other hand, in both periods, wages are one and a half times higher for workers who completed high school compared to the ones who did not. The value of completed high school education is very steady both in the 1980s and in the 1990s. Therefore, for this study all workers are divided into two categories according to whether they completed high school or not.
When years of experience is used in order to divide workers into the specific factor and the mobile factor, whether workers have 25 years of experience or not is used. The percentage of workers with less than one year of job tenure is less than 20% when workers have more than 20 years of experience in Venezuela, where both years of experience and job tenure are available (Table A .1). Based on this fact, we assume that most of the workers with around 25 years of experience or more would have more than one year of experience in their current jobs and are less likely to be mobile. Therefore, experienced workers with more than 25 years of experience accumulated the skills that are specific to the industry through experience.
7 Inter-American Development Bank (1999).
The measurement of factor intensity of each industry is also required in order to make a distinction between the SS and SF versions. The SS in the 2 x 2 model is based on the assumption:
where V is factor usage per unit in each sector. Equation (15) 
where Q is the amount of production of each good and L is the total amount of each factor that is used for production. In the following analyses, all industries are ordered according to the ratio of skilled workers to unskilled workers. The average ratio is used in order to divide industries into skilled worker-intensive industries and unskilled worker-intensive industries.
The Method of Estimation
There are several ways to estimate the relationship between changes in wages and changes in international prices. In this paper, the method that has been utilized to study wage differences across industries is chosen to study this relationship. In summary, in this method, individual wages are regressed on all the characteristics of workers and the characteristics of industries such as international prices.
There are two ways to proceed with this approach: a one-step procedure and a two-step procedure. The one-step procedure, in which wages are regressed on both workers' characteristics and industry characteristics such as prices, is problematic because of the following reasons. First, the standard errors from the one-step estimation for the variables at the industry level are exaggerated since there are some components in the error terms that are shared by workers in the same industry. Second, and more importantly, including industry-level variables could cause a bias. For example, when the average firm size in an industry instead of the firm size for each worker is incorporated, multicollinearity among the right-hand side variables makes it more difficult to interpret the effects of the variables that are different only by industry. Moreover, if the difference between the average firm size and the firm size for each worker that is left in the error term is correlated with other demographic variables, it will cause a bias toward the coefficients of demographic characteristics. Therefore, the two-step procedure is preferable and more efficient (Dickens and Katz, 1987 and Gaston and Trefler, 1994) .
In addition to this advantage, the two-step procedure with the industry dummies is necessary in order to capture the changes in wage premiums across industries over time.
In the following description, skilled workers are used as the specific factor and unskilled workers are used as the mobile factor.
The two-step procedure is illustrated below. Workers are paid according to their skills.
Some of the skills are explained by the characteristics of workers and other skills are considered as industry-specific:
where D W is a part of the individual wage which can be explained by the characteristics of workers and is a function of X which is a set of demographic characteristics of workers, such as gender, region, experience, and years of schooling. ij W is the wage of individual i in industry j. pj W is a part of the individual wage which can not be explained by workers' characteristics, and it is industry-specific.
The first stage of the two-step procedure is to regress individual wages on the worker's demographic characteristics and a dummy variable for industries (industry dummies) in order to separate pj W from D W . Note that only skilled workers are used in the regression for the purpose of obtaining wage premiums for skilled workers.
The coefficients of industry dummies, j β , are wage premiums on industries for skilled workers. Then, the second stage is to regress wage premiums on the special characteristics of industries which are international prices:
Based on equations (7), (8), and (13), the following relation between changes in wage premiums and changes in commodity prices is derived: j j dp pj
where pj W is a wage premium on industry j and j σ is a component of the changes in wage premiums which is not explained by international prices. A constant term λ captures the change in the average wage premiums of skilled workers. For example, the increase or decrease in the demand of skilled workers in industries, such as the increase in the demand of skilled workers in these industries as technology becomes more advanced over time, is considered to be captured by λ . The difference in wage premiums that is not explained by the changes in prices by industry is left in the error term. This can be yielded from the difference in the speed of adoption of technology by industry since this difference adds variety to the demand of skilled workers.
Estimation with Prices
In this section, an estimation equation that includes factor intensities of all traded industries is derived based on SS. As explained later, this estimation equation emphasizes the validity of SS, while allowing the price effects on wages to vary by industry.
If industry 1 is the unskilled-intensive industry, the coefficient on 1 P , ∆ 2 u E in equation (13), should be negative. This coefficient can be reformulated as follows: 
where uj L is the unskilled and sj L is the skilled labor used in industry j.
Therefore, if the difference in the factor intensities between the unskilled workerintensive industry and the skilled worker-intensive industry is large, the absolute value of the negative effect of the changes in prices on the changes in wages is also large. The estimation equation with this difference in the factor intensities between the unskilled worker-intensive industry and the skilled worker-intensive industry can be written as follows: 
The estimation equation for the skilled worker-intensive industry becomes: In this equation, the coefficient of the changes in prices multiplied by the difference in the factor intensities is expected to be negative also, as in the above estimation equation (23).
In sum, according to equations (22) and (24), the estimation equation for all industries can be expressed as: In order to observe the actual shares, data on production by industry in the national accounts are used. These are publicly available in Anuario Estadístico Los Estados Unidos Mexicanos. 1 u E , which is the factor share of unskilled workers in the unskilled worker-intensive industry (for Mexico, industries: 31, 32, 33, and 36), is 11.72%, which is the average of two years. 2 u E , which is the factor share of unskilled workers in the skilled worker-intensive industry (for Mexico, industries: 34, 35, 37, and 38), is 12.59%. The difference between factor shares is 0.87 and less than one. In other countries, the actual factor shares are not available. Therefore, when the further estimation is conducted, the following estimating equation is used, assuming the factor share of unskilled workers to be similar in both the unskilled worker-intensive industry and the skilled worker-intensive-industry.
Next, an estimation equation is considered in order to make a distinction between the SS and the SF. As an alternative to equation (21), which uses absolute wages, the following discussion will focus on relative wages.
According to equations (7) and (9) for the specific factor model, the changes in the relative wages of skilled workers are expressed as in the following for the unskilled workerintensive industry, industry 1: 22^2 
In industry 2, the above relationship between the changes in wages and the changes in prices holds by switching subscripts from 1 to 2. The terms in front of the changes in the relative prices are positive in both cases.
Second, the estimation equation that has a combination of the deviations in factor ratios and the changes in the relative prices is derived based on the SS. Industry 1 is unskilled worker-intensive. Therefore, the changes in the relative wages between skilled workers and unskilled workers are negatively related to the changes in the relative prices. The negativity of the term in front of the changes in the relative prices is opposite to the prediction based on the SF.
The estimation equation becomes:
where o stands for the average of skilled worker-intensive industries and j represents an unskilled worker-intensive industry.
The average price in the skilled worker-intensive industry is represented by o P . If the coefficient on the changes in the relative prices is found to be negative, the SS is favored. A further analysis will be done in this case in order to observe the cause of the negativity more clearly by using all industries when the coefficient in equation (29) is negative. The equation achieving this purpose is derived from equation (28):
This estimation equation enables us to calculate the plausible size of the effect of the changes in the relative prices on the changes in the relative wages that could be different by industry because of the divergence of factor intensities. Equations (29) and (30) If the error term, j σ , and the right hand side variable,
equation (29), the coefficient is biased. Technological change that is only applicable for the skilled workers is absorbed by a constant term when it is the same in all industries. However, if there is a difference in technological change across industries, this difference is left in the error term. In this case, it is possible that the skilled workers in some industries utilize more advanced technology than the skilled workers in the others. Then, the change in the relative price in industry j is positively correlated with the deviation of technological change. Therefore, a difference in technology adoption by industry that correlates both with price changes and with change in wage premiums would cause an upward bias in the coefficient of the change in the relative price. In order to obtain unbiased coefficients, instrumental variables can be used. The instruments should be correlated with the changes in the relative prices but not with technological change affecting skilled workers. There are several candidates for instruments that satisfy these criteria: exchange rates, international prices, producer prices, and costs of production of main trade partners of the country under analysis. In this paper, the changes in the real producer prices in matching industries in the United States are used to instrument the changes in the relative prices. The choice of country is reasonable, considering the United States dominates almost half of the entire trade (either by exports or by imports) of the Latin American countries analyzed here and is their major trade partner. There could be a correlation between technological change and production cost in the U.S. if the same technologies change both in the U.S. and in the developing countries, or if there is technology diffusion. However, technologies seem likely to differ sufficiently by levels of development. Therefore, this link appears weak.
Results
The test to distinguish two different versions-SS and SF-and further estimations are conducted in the following order: First, the two versions are sorted by examining the sign of the effects of prices on wages based on equation (29). Second, if the price effect is negative and the result validates SS, the further estimation which allows variation in the strength of price effects based on the variation in the factor intensities is investigated.
Overall, the effects of changes in international prices of unskilled worker-intensive goods on wages of skilled workers in those industries are negative when the wages of educated workers are used as dependent variables in the regressions. However, the coefficients are either smaller or positive when experienced workers are taken to be the specific factor. Therefore, SS is likely to explain the relationship between the wages of educated workers and international prices in Bolivia and Mexico. On the other hand, when the wages of experienced workers are examined, the chance of SS being true is probable, but not definite. In Venezuela, the effect of changes in international prices is positive in this case.
The ambiguity of the price effect in Bolivia and Mexico occurs when the wages of experienced workers are examined, partially because the variation in factor intensities by this measure is rather small across industries. As discussed below, there could be some industries that have factor intensities close to the mean factor intensity with a positive price effect on wages. At the same time, the industries with factor intensities far from the mean could have the opposite and thus negative price effect on wages.
The results are presented in the following order in the next subsections: first, the results from the regression of the changes in the relative wages of skilled workers on the changes in the relative international prices as in equation (29) are provided; then, the results from the estimation examining the effect of relative international prices combined with the differences in factor intensities on the relative wages based on equation (30) follow; finally, the results using instrumental variables are presented.
First, the case in which educated workers are defined as skilled workers, therefore, as the specific factor, is considered in order to sort out two versions.
Educated and Uneducated Workers
First, the result based on equation (29) from regressing changes in relative wages of educated workers to the less-educated, on changes in relative prices is examined to differentiate SS from SF by the sign of coefficients.
The results from the first-stage regression for equation (29) are reported in Table A This effect, using the changes in the relative prices, is rather large in the case of Bolivia.
For example, when the commodity prices in the uneducated worker-intensive industries rise relative to the ones in the skilled worker-intensive industries, the wages of educated workers in the uneducated worker-intensive industries relative to those of uneducated workers drop by around 29 percent of the price change in Bolivia and by around 2 percent in Mexico. Now also, in Venezuela the coefficient is small but negative. The relative price increase brings about a 0.7 percent increase in the relative wages of educated workers.
For the countries with negative price effects in these estimations, a further estimation is considered. This additional estimation incorporates the difference in factor intensities across industries. Therefore, this enables us to capture different sizes in the effect of the changes in prices on the changes in wages produced by the divergence in factor intensities.
The further estimation involving relative factor intensities is applied to all three countries.
In equation (30), the deviations of factor intensities are incorporated as part of the regressor in the estimations for the effect of relative prices on relative wages. The results from this estimation are shown in Table 3 . The coefficients become smaller relative to those reported in Table 2 . The large deviations of factor intensities of educated workers across industries make the coefficients smaller by being a part of the denominator of the coefficients. The price effect in Mexico is significant at the 15 percent level.
Graph 3 shows these effects of the changes in the relative international prices on the changes in the relative wages of educated workers by industry, when these price effects are allowed to differ across industries because of the variation in factor intensities. The educated workers in the educated worker-intensive industries with large deviations of factor intensities from the mean gain the most from the increases in the relative prices in those industries.
For example, in Bolivia, when relative international prices are doubled, this price increase in each industry brings about a 10 percent decrease in the relative wages of educated workers in the uneducated worker-intensive industries, such as the wood and wood products industry (33), and the same commodity price change causes a 9.4 percent increase in the relative wages of educated workers in the educated worker-intensive industries, such as the paper and paper products industry (34).
In Mexico, in the uneducated worker-intensive industries, such as the wood and wood products industry (33), a one hundred percent increase in relative international prices results in about a 5.4 percent reduction in the relative wages of educated workers in this industry. The same amount of increase in the relative international price brings about a 35.7 percent reduction in the relative wages of educated workers in the agricultural industry (11). On the other hand, in the educated worker-intensive industries such as the mining industry (20), a one hundred percent increase in the relative international prices yields about a 3.2 percent increase in wages of educated workers in these industries. Therefore, the effect of international prices on wages could be large depending on the factor intensities of industries in question.
In the following subsection, the results from estimations using experienced workers as the specific factor are examined.
Experienced and Inexperienced Workers
When experienced workers are categorized as the specific factor, the effect of the changes in international relative prices is negative in Bolivia and Mexico as presented in Table 2 . First, the wage gaps are examined by industry.
As shown in Graph 2, the wage gaps between experienced workers and inexperienced workers in almost all traded industries have widened over time in Venezuela. In Bolivia and Mexico, the wage gaps between experienced workers and inexperienced workers in most traded industries have been narrowed (Table A. 
4).
The result from the estimation based on equation (29) using experienced workers is indeterminate. As reported in Table 2 , changes in the relative prices in inexperienced workerintensive industries do not affect the changes in relative wages of experienced workers as much as they affect the changes in relative wages of skilled workers in the unskilled worker-intensive industries in the case of Bolivia.
On the other hand, in Venezuela, the effect of changes in relative international prices on changes in the relative wages of experienced workers comes out positive. This positive coefficient in Venezuela could be explained by the number of industries that are analyzed. Even if the effect of prices may be consistent with SS and negative when only the most extreme less experienced worker-intensive industries are used, including all relatively less experienced worker-intensive industries could result in the positive price effect. The fact that the price effect that is captured by the coefficient is the average price effect in all less experienced workerintensive industries should not be forgotten.
When the relative prices in the inexperienced worker-intensive industries double, the wages of experienced workers decrease by 9.4 percentage points in Bolivia and by 2 percentage points in Mexico, and increase by 1.5 percentage points in Venezuela. All these price effects are insignificant.
As in the previous case, the further estimations are considered for countries with negative price effects. Both Bolivia and Mexico are examined. In the case with experienced workers as the specific factor, only Mexico has a negative price effect (Table 3) ; as a result, this is the only country that is used to examine further the size of the price effect by industry.
The difference in factor intensities of experienced workers across industries is not as large as the difference in factor intensities of skilled workers, and sometimes the deviations of factor intensities are less than one. Therefore, this deviation that becomes part of the denominator of the coefficients makes the absolute size of the coefficient larger than in the estimation without the deviations in factor intensities. The price effect is negative only in Mexico, and it is significant at the 10 percent level (Table 3) .
The results from the regression described in equation (30) are reported in Table 3 . The coefficients of the changes in the relative international prices combined with deviations in factor intensities are small but negative and significant at the 10 percent level. Factor intensities of experienced workers do not vary across industries, as stated previously, and the deviations of those from the mean of the opposite industries are smaller than one. Consequently, the absolute value of coefficient becomes larger than that in the regression without factor intensities as part of the regressor.
The price effects in Mexico by industry are shown in Graph 4. For example, when the relative price increase in the inexperienced worker-intensive industry, such as the fabricated metal products, machinery and equipment industry (38), the relative wages of experienced workers decrease by 6.9 percent of the price change. On the other hand, when the relative price in an experienced worker-intensive industry, such as the agricultural (11) or the non-metallic mineral products industry (36), increases, the relative wages of experienced workers increase by 4.5 percentage points.
Instrumental Variables
Finally, the results using instrumental variables are presented in Table 4 . small, these changes in the coefficients imply that the actual effect of the changes in international prices on the changes in the wages of skilled workers could be large in the case of Bolivia.
Conclusion
The what is predicted by the magnification effect in the 2 x 2 model, which indicates that they should be greater than one. Although all traded industries are divided into two sectors, more than two industries are used in the analyses. It is possible that some opposite price effect based on SF is also captured and that price effect weakens the price effect from SS.
When workers are divided into experienced workers and inexperienced workers, the effect of the changes in international prices is small and not definite. This is partly because there is not much variation among factor intensities across industries when workers are grouped according to their years of experience as shown in Table A .6. In Venezuela, the price effect is positive in both cases; in one case using the changes in prices and the other using the changes in the relative prices, and this outcome is opposite from what is predicted by SS. This positivity could be caused by the immobility of experienced workers in this country as assumed in SF. The changes in the relative wages of skilled workers differ by industry. In Bolivia, in all industries, the relative returns to skilled workers rose (Table A. 3). These relative returns are obtained by converting the coefficients of industry dummies that are interacted with a dummy variable for skilled workers to the relative premiums. However, the movements of the relative returns to experienced workers differ by industry (Table A .4). In the chemicals and chemical, petroleum, coal, rubber, and plastic products industry (35), the relative returns to experienced workers changed from 0.9 to 2.1 between 1986 and 1995, whereas, in the wood and wood products industry (33) and in the paper and paper products, printing, and publishing industry (34), these relative returns decreased a little bit.
In Mexico, the relative returns to skilled workers in the wood and wood products industry (33) dropped from 3.1 to 2.0 between 1984 and 1989. In the paper and paper products, printing, and publishing industry (34), however, the relative returns to skilled workers rose from 1.2 to 2.2 in the same period. When experienced workers and inexperienced workers are compared, the relative returns to experienced workers in the paper and paper products, printing, and publishing industry (34) increased from 1.5 to 1.8 between 1984 and 1989. In contrast, in the chemicals and chemical, petroleum, coal, rubber, and plastic products industry (35), the relative returns to experienced workers sank from 2.1 to 1.8 during the same period.
In Venezuela, 10 out of 31 traded industries show increases in the relative returns to skilled workers. The largest increase is found in one of the non-metallic mineral products industries (362) and the relative returns to skilled workers changed from 1.1 to 2.8. The largest decrease is observed in one of the three-digit industries of the mining industry (290) and the relative returns to skilled workers dropped from 3.2 to 1.8. 26 out of 32 three-digit traded industries show an increase in the relative returns to experienced workers. In one of the threedigit industries of the food industry (314), the relative returns to experienced workers rose from 1.2 to 3.3. In the wood and wood products industry (331), the relative returns to experienced workers decreased from 1.3 to 0.8.
One thing to be noted regarding the second-stage regression in the two-step procedure is that the agricultural industries in Mexico and Venezuela are not used in the reported regression.
These industries are huge outliers and have factor intensities of unskilled workers 40 times larger than the average in, for example, Mexico, as shown in Table A .5.
Tables A.5 and A.6 report the factor intensities which are measured by the ratio of the number of employed uneducated workers to educated workers and by the ratio of the number of employed inexperienced workers to experienced workers by industry. The variation in factor intensities of the uneducated to the educated across industries is fairly large. Factor intensities vary from 2.1 (the mining industry (20)) to 90.4 (the agricultural industry(11)) in Mexico and from 1.0 (the chemicals and chemical, petroleum, coal, rubber, and plastic products industry (351)) to 39.8 (the agricultural industry (111)) in Venezuela. This divergence in factor intensities contributes to the difference in the sizes of the effects of changes in relative prices on the changes in relative wages of, specifically, educated workers as shown in Graph 3. 
